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(57) Abstract: A hollow fiber 
membrane module capable of preventing 
the pressure resistance of a hollow fiber 
membrane fixed part to be lowered even 
when a membrane area is increased 
in a module using sheet-like hollow 
fiber membranes having an excellent 
washability, a hollow fiber membrane 
module unit using the module, a 
membrane filtering device using the 
unit, and a method of operating the 
membrane filtering device, the hollow 
fiber membrane module comprising a plurality of sheet-like hollow fiber membranes (1) and a fixing member (2) fixing the plurality 
of sheet-like hollow fiber membranes (1) generally horizontal to each other with at least one ends of the end parts of the membranes 
held in open state, wherein the end face of the fixing member (2) on a side where the hollow fiber membranes are exposed is formed 
in a generally rectangular shape, and the end face of the fixing member (2) on a side where the hollow fiber membranes are open 
is formed in a generally circular shape. 
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U^^>I«W«, nWfcffUfrW^tMfc 1. 5 kg) £&AU 

©t»ajWK*S?3.-^fefp«Ufe (llt=3 4m 2 > W=17 3mm, D=l 
2 4mm, L=5 0mm, iKf#f04'$*JKB^2Omm, L/D=0. 4 
0, W/D=l. 4 0). 
<»^2> 

jj^tv >^«£ i.3k giefflb&^tt, mmmi tmm\zLT*Q& 

K^a-^SfisfiLfc (111^=3 7m 2 , W= 1 7 3mm, D=l 2 4mm, 
L=3 5mm, BDfr#BB©*£iftJ&E^£2 0mm» L/D=0. 2 8, W/D 
= 1. 40), 

<mmm3> 

A£:EX7 8 0T, ftg5 0 0/im, ^7 7 0 tf m, #St:#UX^l/» 
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+£M!£ftMKbfc (M&R ■ 9 5 0mm, jfejfcS : 8 2). 

14 5mm) CjfAbfc. ftRffl 1 ^^ttC^yx^ >?®m (1. 7 

hTS£fcK:«fcD+£&B&&ilP;aH§\ H5K:^*r«fc'5*:«lig<Z)^S*JR 
tya-JI/^flbfc (llt=3 0m 2 , W= 2 3 2 mm, D = 1 4 5 mm, 
L=6 0mm, i^MO't'^RBtfiS Omm, L/D=0. 4 1, W/D - 
= 1. 6 0). 
<»0iJ4> 

1^1 1 2 0 0mm, &mk* 1 6 7 £LtcSW-te, n&M 1 £E136lCUT>' 
C©5/-h«4>ffljWi| (&ic27&) £MU tfy^l 2mmi^:S<k5l: 

(f*lg : 2 5 0mm) (CifAbfc. &V>T\ ^l&flll tW«©#y^ >^ 
&Jg (5. 2 kg) £&AU '>-htt^*JRSgarH^bfc. 

i?a.-)V&fe9kLtt W=90m 2 ( W=4 2 5mm, D= 2 5 0mm, L 
= 15 0mm, mjjfcffiOfpQ&mmfe&B 0mm, L/D=0. 6 0, W/D 
= 1. 7 0). 
<Jfc«Jl> 

if : ft52$ 121mm- 1 0 0 mm : 1 ©PJ18MW£§ 

SW^m : MSB 1 2 1 mm • Mmffl 10 0 mm, ^^HH^ft 7 0 mm) 
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# MS : 4 0^*^*3 5 0 kP a, Z )V : 3 0fM->/3 0#^"7, Jn 
ffi^(6j : ^rL-Jl/M»£iPJE, M&. : ft* 5 0 0 0 [§l)„ 1 \ZtfV 

fro 



mi 





nmwi 


mmm2 


mmm3 




Jtttm 




5,000 IbI 


5,000 lei 


5,000 HI 


5,000 m 


1,530 Hl(r 7T^> 


mm. 








OWfcL) 





<mmi5> 

vrL-;i/ZL-^ h^tt^iojjc 6ftmbBI8 fc^«fc3fc*ii*CTffifc«£g 
flf^HiLfc+^IK^^a-^-y hSf^iUbfc (ilt8 16m 2 , a' = 
1. 2 m, b' =0. 4m, hii£= 2. 6 3 7m, ®$t$J^S/A= 1 

7 0 0mVm 2 , l^yhW =1. 2 6 6m 3 , *»R»*S/V* =6 4 
5m2/m 3 ) 0 

<mmme> 

*£&m*i?*-)vmmj3m\z4mmmvrc£kmt, $mw 5 tmmizhx 

*&&m : Ez?3.-)l3.~y hZftULtc (l®t5 4 4m 2 , a* =1. 2m, 
b' =0. 4m, ars/hil$=l. 7 9 7m, ffi«i$S/A=l 1 3 3m 2 
/m 2 , V* =0. 8 6 3m 3 , WBWS/V =6 3 0m 2 /m 3 ) o 
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<nmM7> 

mmizmmvrc ( a =i. 21m, b=o. 4im> &&im=2. 6 3 7m, 

V=l. 3 lm\ V /V=0.' 9 7). 

a=l. 3m, b = 0. 5m, mfom=2. 6 3 7m, V=l. 7 
lm 3 , V /V=0. 74) tbfe^tt^«7tWfl|lcLTeiW«*ltatt 

<li«9> 

mmizmmvtc (a= i. 21m, b=o. 4im, w^tk^= 1 . 797m, 
v/v=o. 97). ±B«atasi«*fflViT, iob^owim^ 

<mmmi o> 

**t£, a=l. 3m, b = 0. 5m, 1 . 7 9 7m, V= 1 . 1 

7m 3 , V /V=0. 74) tbfc^it Mfl9&m«fcbTfttt4ttai 

<it®M2> 

a=l. 5m, b = 0. 7m, W2fr«=2. 6 3 7m, V=2. 7 
7m 3 , V /V=0. 4 6) tLfe^lt *M7 &n«£l,T{ttK*ttil 

<i±$$#l|3> 

a= 1. 5m, b = 0. 7m, l . 7 9 7m, V=l. 8 

9m 3 , v /v=o. 4 6) tLft&mt, mmw 9 tra*icbTim*«a 

*2 
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wm 


7 


8 


9 


1 0 


2 


3 


M»(mVm 2 ) 


1,700 


1. 13 3 


1,700 


1,133 




6 4 5 


6 3 0 


6 4 5 


6 3 0 


v/v* 


0. 97 


0. 74 


0.97 


0.74 


0.46 


0. 46 


MM 


J (m/d) 


2. 0 


0. 5 


2. 0 


0. 5 


T(h) 


1 


1 




m 
t*> 
** 


17* (Nm 3 
/(mVh)) 


2 0 0 


raraoo 


2 


i» 

ft 


J ' (m/d) 


4. 0 


1. 0 


4. 0 


1. 0 


T' (h) 


0.0 0 8 3 3 | 




D(m 3 ) 


1.07 


1.47 


0. 731 


1.01 


2.53 


1. 73 


$CN(IH) 


1 


1 


2 


3 


1 


4 










7 


8 


9 


1 0 


2 


3 


«§IBE:fc 2 o«(kPa) 


28.0 


28.0 


15.0 


15.0 


28.0 


15.0 




30.0 


29.7 


15.5 


15.4 


29.6 


15.3 


7KHIW(%) 


96.8 


96.3 


95.3 


95.5 


94.8 


94.7 
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mmRM^&zrztb, »ttMnsv- h«^*jRSffi^fc^ 

<a 0 *»98©taaw«^s;a-;uanyhw:, nra (4) amm-r^n 

ft*r**««t» (5) *tt**T (5) fc.kDI'SMt^a-Mtt 
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1. &.&<D*s-hvt*&&m (i) t, 

mssgw ( 2 ) <D*&&m*m&t%m<ot%mj&ft&m&mr& y , to, 

RHJ£flB# (2) ©t^MPt§fiJ©Wt«R§T$§4<^M 

2. WfBH^W (2) », *S*J»*«»aj-rS*!lK:, ^ttWRI&BDSrttT?* 

zm^wm (3) t> tf»a»*jftWHnr*«fc, ^«3^«ii«n«Tf»*p3i»«u (4) 

3. HufBRITO (4) ©fig£D (mm), :S££L (mm) tkfc£€T, £4T 

0. 2^L/D^1. 0 

4. tfrBBifcfr#» (3) ®, 4 , ^^Btti-r?>^®©fiS^©S$^W (m 
m) £U MfBRW (4) ©tf[g*D (mm) tl>tct%, y&l&m&T&Wl 

1. 0^W/D^2. 0 

-MKt^fcjm (i) ©->-h®{cs®Mj®fc:, huI2r« (4) imm~rz 
rt*rr**u*»*r (5) m&Rttft (5) 

6. tufBRW (4) ^niIi^t?.$7X+ty^ (6) £T\ fufB« 
y ho 
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7. ififBRIW (4) t, mtmy^^y^ (6) £# s feD#^fc«k &B£ 

m$ (7) fc«fcoT»ie$n>- 

IWB^-h«tf»S*«t (1) ©v-h®{c¥frMI®ic> H7lx-A (2 1) 

9. tow%fa\zmwrz*&&m*&3.-)),o*s-hft*&&m en r±© 

— y ho 

WftW^a-Ml, (1) i, |«Wfc05/-h« 

4*^JRR (1) W0^<H^SiP»iceb^t ft 
«¥fffcH3rr*H«flWf (2) ttB£tt# (2) ©*£&J&mffl 

^*S«©SB®^*J«RS^-e$r), MS^W (2) <z>4>$$jKd*0|D 

Wlt^a-^y h©IHI®8&£S (m 2 ), iltya-JVO.-^ h©&^H 
m*A (m 2 ), Ifcya-JUzy h©#»£V' (m 3 ), R*tt©«tt&V 
(m 3 ) iUfc£#, KT©3o©H«5«*il|JE'r*Jltlia*ll. 

1 0 0 0^S/A^2 0 0 0 (1) 

50 0^S/V ^8 0 0 5£ (2) 

0. 70^V /V^O. 99 ... j£ (3) 
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m^&m^^v*, mmis-bvt^&m en *:<Dm><D>pts.< 
tb-jjtfmnvtm*mvtc££, mmw® (2) iz&vmm^mzmmzn 
ztmz, mmfem (2) o^^m^mmr^mo^mmmm^^xh 
o> &-o, mmfemt (2) <D*Q&mwmn?mwi%mMmmmRBx& 

m*T (h>, #*ih^;h&£n (®), m*m*v (m 3 ), mmm^j' (m 
/d)> ji^p B i^T' (h) iLrci^ uToMni&ikM&-rz>mffims, m 

N^2 2. 8D/{S (0. 0 5 JT- J' T')} ^ (4) 
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